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= (54) Tide: METHOD OF AMYNOACYLATING tRNA 

= (54)«w<D«i>: t RN Aa)T5y T5/;Mb:&a 

(57) Abstract: It is intended to provide a method of chemically synthesi^ng an aminoacyl tRNA which is completely different from 
the existing methods, namely, a highly efficient and practically usable method of synthesizing an aminoacyl tRNA whereby any 
unnatural amino acid can by conveniently aminoacylated without a need for genetic engineering techniques and detected without 
resort to a radioactive isotope. The above-described aminoacylation method comprises enclosing a tRNA and an amino acid in the 
vicinity of the interface of a micelle and bringing them close to each other to thereby react the same, or providing between them a 
^ peptide nucleic acid specifically binding to the tRNA as an antisense molecule and bringing them close to each other to thereby react 
the same. 
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tRNA (^^RNA, h>>X77-RNA) ^OHM:^^ ( t RN A(D7 S. 

mzmm^Ts. /m^mx-r^ :ifvmmf3immn\zxj:mf3imm^msiL. m 
4¥^m7 s. ym^mmBMoipmizit. #^^^75 y^o t RNA^^^^iD 
i^ffi. w^^o^m^mmfi^7 ^ J 7 )Vi\L^m^i3.^^xu.^x\^^^o m.^- 

LTffl StlTVi-SOttH e c h t 6 *<|g|6 b fc^fb^W T $ / T 
;i"fb"t?ife«. e:©#i*«3l^® t RN A«}; O 2 ^S^gVi truncated t RNA<&^ 
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M^O 2004/022744 ^^r/JP2003/011391 

xmmtfsi^Ts. yk - RNA* i 0 oi^mmiaku<'x\^^0^^^njotifsi\f^o 

fcttj&^fflvi snrviifevi, s*tbT«> SH#stt©^S'b'&«e)TT5 y T 

^mmm^i-i. ^\z7>^'\i>x^^^m^^rcitRNA<D7s.y7i^)v 
flifc-^ViT^ii^bfcism* s^-fb^^T^^bTViSj&t 5feffSIB:S:M 

5#Rii. ) , ::z:T«-€-<Z)Rri6tticoviT!^«bfcJcia^"r. J:®®Pi-ett. * 

^tRNACDTS y T>^;i/'fbfcfife?&bfc^Dif^«?5:< > tRNAOT^/Tv';!^ 

'(l2 0iTMTgftmfi<)?&:::^Sj&«^tH$nfet>it-e'fo. t rn a<dt s. y 7 i^JVitom 
# w 3^ ^ ^ ws *t 5t 3i s n fc t) it-e ?&: V i o 

* m 1^ O ^ Jc: II ii -r S 3fe fx 8^ 5: M i: b T £4 T O % (D s . 

1 . Heckler, T. G. ; Chang, L, H. ;Zama, Y. ;Naka, T. ; Chorghade, M. S. ;Hecht, S. 
M. /t-r 5 7. h U — (Biochemistry), 1984, 23, 1468-. 

2. Noren, C. J, ;Anthony-Cahill, S. J. ;Gri f f i th, M. C. ;Schul tz, P. G. If-Y 
X>X (Science), 1989, 244, 282-. 

3. Bessho.Y. ;Hodgson,D.R - W;Suga,H. ^'f 5=-^— / □ — 
(Nature Biotechnology) , 2002, 20, 723 - 728. 

4. #^¥6 - 2 6 1 7 5 6-^^^ 
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&. Q*'(b#^»0l^.iif^. V0L.79th,No.2,87.3H.2001^ 



IS V i ^ ^ ^ « t- S i S a W t T S . 

:^^m\t. t RN A<£3l^6<J{-T5 7 T U T T 5 7 7'>;> t RNA^M 

TfB-fiS^ [1] 
H - c Am- P N A- L - E - Am [1] 
[^"f, - c Am-«:j!j5^=r>tt7^ /m®^Xtt2 ~ 5 ® 5^:^ >ttT 5 y M 
*^&^S:e-U rf^::^^^ H^S<£«U» - P N A - tt^^^^ b . - 

L-«U>*-**b, - E -tt«ttXX7^;i'^»*«L, -AmtttRNAlC 

mx-r^^r s. ywtm&^^-r> ] -c^^n^'fb'&i^^^ v>t t rn a tosis 
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H 2 mit. 7>^±:>X^'fKk^ t RN ATS / 7 Z^JfVitO^ Kj^mM^^T o 

V i e> n -5 , T 5 > m - T > 5^ -fe > X ^ ^ o ^ it ^ -r o 
m4m\t. 7.>'^'t>x^^^mi/^Tc=L7tm\z^n:b7 ^ J 7i^)Vit(Dm^:& 

^50«, DNA^7->':fu- h tv^^-^¥\^mm\z^^7s. j7-yy\/^ 

t RN A tT5 /m*5fi«Sii-TRlS$-&5;&^*t L/T«> •e»IA«> tRNA 

dfe, C:(D5-feJI/4»<Z)#®afi^'\ t RN A© 3 ' 5[5iS*mSIK^J"<0 
ci:{c:J;D^ 5 •fe;i'4'#Mifi^T, ^M3' ^S^tK^S tSft-fbS 

(;&^ 1-2) 

BP'S. / T v';l"ft:SliSiJ* t RN A03 3 ' 5|5^(D7Km» ( 2 ' - , 3 ' - •{rI 

- 4 - 



wo 2004/022744 




IT/JP2003/011391 



•rs5&^ (EPS, ±ffi:;^^Si-2) TfS-s. 

a) x;^5^;i/^ 

T S. yWti^T y ^'^JVJLT.'rJV (N V o c - a a - O C M) 
T 5 X / — JWxXt-JI' (N y o c - a a - O P h e ) 

b) Xi7'>>-f 5 

/ v'V'f 5 HXX5=-JV (Nvoc-aa-OSu) 

c) ^:^JL7sy^}V^ 

7 5 /m5^3t-XX-7^;i/ (Nvoc-aa-SE) 

T5 /Wt^^y:x.y '-)Vx.:^'r)V (Nvoc-aa-SPhe) 

d) -r 

T 5. yWt^ ^yV^-i \^ (Nvoc-aa-Im) 

e) WtM:^^^ 

7 S. /mS^^Wtmyif^m ( (Nvoc-aa) 20) 

T s. ymm-^nmyKm (N v o c - a a -O-X) 

m Nvoc : U;i/«, - a a - : T5 / 

2_^nD-i, 3-i^:/^^)V^ s.y'/^Ji^K?A ^^-^y )V:!i-ut^7sy si-i h 
: C I P 

N, N' -:^i;i/2i?x;p$?-T $^\/-;|/ : CD I 
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>?X5^;i'#X7 :t aS-'T — X— h : D E P C . . . 

b U )V& (N V o c : 3 5 4 n m®^^3fe ^MMf S ;i t TlUigl^lg) ^ ^ > ^ / 
(Pentenoyl) ^3&«»* b *> © i: bT^tf & . 

=e=lt^Ai7U^J\i (CTACl) ^iimvf^n^o Tn:^>14#®SttS!l®i?S 
bVi:H:^««Ji: LT«, ««J^l^ H5^>^;Ht!itm-:J- h U "^A (SDS) j&^^tfStlS. 

W'>y;nf >ltl»^xx7^;i'^©x-5^;i/X7.x;UMo#^'r:t>'l4^®fi5tt^J 

UVife<Z) t bT#tf e,n^o J; 0*#fi<J?5:KiSi^ t bT«, Tween*- 
2 0,. 4 0. 6 0. 8 5^*«#tf &n^. 



wo 2004/022744 




IT/JP2003/011391 



m^itN. N-i?X5";i/3jN;i/AT5 K (DMF) ^d^^tf StlSo 
'^m&^mXVfth(D^. t RN A© 3 ' *«f8jfi^'\ilt7K»*^*S J: 5 tc, tR 

N A'N.^<ai#^6ti*aSiS'ei $-B:T, 3' ^tQm^^^m7ii^\z-r^:^mi^^mw^ 

:^mm(0:^mi\Z^^^xm^^^tl^^Zf'^\^i^Wt (PNA) tUTtt> 
$!,< t RN A t ©iig-&*tl|8f U^-rVi. m:^n = 4~ 1 0 (O %> © 5&t# tf ^ tlS . 

7;i'Pi-ux;i/p^5^;W:^^'>:^!j;i/3i?x;i'» (Fmoc^) ^oT5/«g|» 

■^mixm\f^&ti^^:/^^i^m (pna) oflfiia^, ^^ttsrifti&s 

5.ym. m^itV i^>mf)^ inmWn^^ (®^2^T, M;^«LysLys^) 
t^M i« <Z5 # T {c fi^ t) n ^ o 

:^^mo:^i^\zis\,^xm vi e»n§x7.-r;i/^Mfti{i«i: lt«. >f tt#ia"ci^ 

a 6 . 8 ) 5&«#t'^g^* UV>o 

T5 y T }VitRm\Zi5n ^ ^J^^Umt. ®# 0 ~ 5 0 r^^S. 
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KJ4!:pHt**a«l*#ISH. gp-fe. pA7#jfi (±1.0) Tff t^ns. 
7 ^ / 7 }VitWii^^m : 

1. -f 5:$^y-;ng»i^s:"7'f t^n^oL-yjcxn. ^A\z^mm^n^ia^^o 
. 4. t RN A*jn;iT«i¥LmjafcTR;£:*MJ&$ii-^ (i^ra) 

1 . Kmm-^^ (~ 2 OjtiL) lC40jtiL©l. 5M NaOAc (pH4. 
5 ). 5rinA<5. 

2. ^?Ki|^S<7)7x/-;l/?£illAS, 

3. a!tU<^*^^. 4TC. ISOOOrpmT, 1 0 ^J^rajSiL-i- S • 

4. ±jl (7XM) Dft&<^V-f 5^ D5"3.~:/lc^-r. Jl© t # P N At3:#® 

5. ym (:7ac/— fc40ML©l. 5M NaOAc (pH4. 5) & 

6. WiV<m.W (H^JV^-y ^ X-t^) ^^40^;. ISOOOr pm^, 10^ 

mn^\Z4X:. 1 5 0 0 0 rpm"r. 2 5J-^ig^i>b^7 nD7}>;i/AJl (TiB) 

8 . 3feftCD 1 0 0 %X^^ / -;V'&iD^. lfe< 3 0 "CT, 3 0 
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9 . '4t:, 1 5 0 0 0 r pm'e. 3 0 ^IBIjt;i>¥^ . \ * . 

11. 9 0 ^x^y-jva 0 0 ittL*^*Mcjn^s. 

12. 4*C. 1 5 0 0 0 r pmT, 5 5)-Rg^iC.>-r S . 

13. Ji^ (±^?K) Srtf^-y hV>T?Slt) . ^Oii^KycDtt^m 

1-4. (MEET) -rs. 

/ ri^}Vit<Dm^ytHP L CRt;fT O F - M S Sffl ViTff A«SVi, 
s e S 1 / Tv';vmSg*t / 5? V K ^i-^-T S 51.1? a& S o 

:^^E$ii-^ clilCJ: 15 t R N A T 5 / m -BrTSfS $ 1^ ^:&}* (;&^ 

2) IC^ViT^'^^. 

tRNA©3' *fig7Kmi&iT5 /mS:R/iS:$-&Sfc8e){C. tRNAtC^fUT 

mmmmn^h-oT>^t>7.^=f'tvx^zf^\^i^m (pna) sr^v^. 

iioPNA5^^ {defers y m^14'fi:xy?.5=';p*M'&$i±T*5# (jfj-sicfSCT 

U >*-^i:'b#IB) . eiOTS /mi^^PNA<£. T 5 / ^ t R N A CD 3 * 

^fe. DNASr7>^-fe>7.^^<hbT#fflU> ;i<DDNA^, ±|H<Z)T^y 
mi^'&PNASrffitll5^-&S-arS i:*fC> T5/m5&«3' lC5£^-r S i "5 Id 

DNA* t RNAtd^Bffiig-&;^-e-S> Iltl*, l^^{CXX5^;i/^il$ii:T, 3' 
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3) K;&#JhSiJ*lni^5 i:"e t RN Ai:^BI"r«> ©Hg:|5glCT B e<j if s t 
R N A <^)T}' T 5 / T v'Jl'^fc-r . 

$f^bViT>5^-fe>7.:J)-^ (AO) omit: 

^:gn = 9 (DAAGCGTGGT, n = 8 O A G C G T G G T , M 

Sn=7<DGCGTGGT. ^Sn = 6 <D C G T G G T^d^*» S U *> © <D«»J t 

U>*~i:LTtt> - CH2CH2CH2-, -CH2CH2CH2CH2-, 

-CH20CH2CH20CH2CH2-^ ]^Vi«, 
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y^-7>5^-fe>:^^^ (aa-PNA) 8»J t^i". 

Fmoc-SAL-PEG-Res in (WATANABE chemical) P N A^ 7 "7 

m^MiiLx\t. m?LU. o - (7 -T\/^>v b u T^-jw- 1 --r 1 . 

1, 3, 3 - 7^ h ^^5^;V«>n-'5rA^^1?-7;i':tn:^;^7x- b : HATU 
(WATANABE Chemical) , V :/a tf ;1/X5^;VT 5 > : D I EA (WATANABE ch 

emical) mi)^mmV%^o 

mUiiVXU. mPLits i?^5^;i/T-fe hT5 H : DM A A (WADNABE chemica 

^m^i h U 7;i/:^-Dl^m (TFA) IC D tti U ^fr Vi , H P L C (CT*tS[-r S 

mmi^ . 7.^ '>>^ 5 Hx7.5^;i^, m- (x^^p-) Mjfe7xx;i^x;^7^;w^# 

*^§a*TfffiVie>n^T5 /m-7>5^-fe>:^^J'^ (aa-PNA) (Dtffl^V^^m 

thx\t. m^\t. TIB— fiSaS: [1] 

H- c Am-PNA-L^E-Am [1] 
[^4'. - c Am-}i:3t7 5^:t>'l4T5 2 ~ 5 (D;^3^:t>ttT5 
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# «l ^ ^J- ® # saa fc V i T « |!E IC 31 D T & S . 

ZinS-r t RN A^(D#iq ( t RN A(DT^ / :T->JV>fk:) fflSI $ tlT 

2fi:^g^7?fflVie)n§T5 ym-T^^-fe^X^^ (aa-PNA) <D iff- ^ h M 

'^y^^HiKffi? (PNA) i:#ffl-r§T>5"-fe>X^^t bT«> DNA*«i?* 
UVio RNAt*^^# (DNA<7) l.O^ggm) ^^D> ^5£145&t D N A t it b T 
t RNA t©i^-&*^DNAi:iti|feUT||Vi©T^if *U<;/5:Vi, Sfc, PN 
AtA, SmPNAlC3^§t^*!g*t#aT«;^<, t RNAiO^'&dtSSt- 

$f * U ViDN A®^:^^: bTJi (7-12) + (0~2) + (10-23) <D 

(7-12) : PNA^ij^-s- (A< :/u H) T^mMo mmv^^^^-^\zm 
(0-2) : ?5ttx7>5^;i/gB^®s$ laa^Jo 

(10-2 3) : t RN Aiii^-^-r^SB^Jo f!H» U B V^g $ 

7>^'^>7.^f- (AO) 0PNAtUT«> DNAti^-&b. tRN 
Ah\tm'^V:f3i\^mn (mS7-12) O %> <75*sjf * b V^o 

- 12 - 



wo 2004/022744 ^jj^j^ ^^T/JP2003/0 11391 

U^. =5cJ^T?JlVi6ns»SbVi7S /K-T>5^-fe>X^^ (aa-PN 
#55 (± 1 . 0 ) -eff -5. 

n. (pKa6.8) *«iKf b V>o 

S*&^±3Sfi|tLT«> a a-PNAt^H^i>fct&J^fiJS-rSPNA::3-U:l'T- (cP 
NA) ;&t$f^L/<^Vie>n^. -m^^0fig-rs<ii#<7)^5£i4ttPNA- PNA 
>PNA-RNA>PNA-DNAT*SCa:7&^^e>nTVi^o tJ^oT^ cPN 
Attt RNAi:^-&L/fca a-PNA* t R N A ji>^ & §1 ^ fO b T P N A " 

1. /^y y 7 — ^-^^ ^ :i — -f\ZAn. tRNA, aa-PNAi£lP^-So 

2. iK±lC 5 5J-^#Sb» t RNA t a a-PNA^*i^^$-e:-5, 
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2 mm) . " . ■ ■• ' 

M) o ' 

mem^. i. s, 21-23. 3 0 - 3 5 ots it^i**^i"2>T 
s.ymx$>r). 2 5 0TS. ym\tytmii.itm^^-r^T^ /mx^r). 2307 
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fSi^. 0 0 2 - 2 6 2 3 0 1 WSB^ JClB«cS tlfe F^#&i :^mmmiZir 

■ 

J; D M & pa ^ S tl -5 %) O iiS: Vi . 

X7.^}VitVTm^^.. JinSr^y^K^^ (PNA) 0#ffiT, tRNAi:SJ^: 
Sii:TT5 / T5^;i"fk*ff -3:^. PNAi:bTtt. iS^KS t b T F m o c 

S*. ^fc. Rr^-fblS&t LTL y s L y s S&3SAbfc. J^Sn= 6 ©C GT 

< T 5 / 7 ;i^'fb M i?;:?^ o m fi^) 

0.5M Tween*20 SjxL (ai^^g^= 2 5 0 mM) 

Nvoc-napAl a-OCM (.lM/h;Wx>) 

1 ti L akmm&= 10 0 mM) 
4M'r 5^V^-;W-Ac OH PH6.5 1 M L (SJ^Jg*= 4 0 0 mM) 
0.4mM tRNA 2 At L (Si^ig^= 8 0 m M) 

0 . 8 mM Fmo c - P N A Itih (^^^^=8 0 uU) 

1 0 At L 

J^Cfdfiltt'fbTS /^N V o c - n a p A 1 a-OCM^in^, kr^'y5^> 
^iCTM-g-Ufe. 5SigtC75:t?TViS t R N ARt^F m o c - P N 

A^JPATKliS^Mi&Ufc. 

1 ^p^sfs^-frfe^. [0 0 16] \zt^m<Dm%mm^<DmY^^m\z^^ 
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fco JR^ : 1 4 %, 

<n u c 1 e a s eMSRl^HP L C^J-^y 
n^tircit^m\Zn u c 1 e a s e S 1 (PH4.5) ^ 1 0 ul'LIM^. 

ZLtl nuclease Sl(100units//iL)'£0. 5 

(HP L cm^^m 

0 . 1 M i^^T >tn«:7 A/M e OH, = 0.6ml/min, CI8;^J 
^ A , 2 % u p ( 0 - 1 0 0 % ) , 

J^ffl^ftS : 2 6 0 hm (UV- v i s ^^ttiSS) . 285/330 nm (m^^tfi 

^) 



mum 2 :t>tt^-k;i/SffiVifc t RN A<DT5 / Tv';i"fh;) 

USSM 1 tmM<Dl^^^nTc> ; 1 3 %. 

0.5M Tween*4 0 5 mL (^J^tSft = 2 5 0 mM) 

Nvoc-napAla-OCM (IM/ h;i/X>) 

1 Ai L (S«IJftm= 10 0 mM) 
4M-r a i5^y-;i/- A c OH PH6.5 ImL = 4 0 0 mM) 

0.4mM tRNA 2 L (ft^lS^ = 8 0 M M) 

0 . 8 mM Fmo c - P N A 1 a L (M^ ai^= 8 0 M M) 

1 0 III. 

mmm 3 {ti=^^>^5.±)V^m\f^r:L t rn a<d7s y 7s^;i/-fb) 
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2 OmM CTAC 1/10 0 mU.^ 5. 3^ V - )V (pH7. 5) 1 8 At L . 
lOOmM P e n t e n o y 1 - n a p A 1 a - O CM/DMF 1 jti L 

2 0 0 t RNA . 1 ulL 

2 6 lit 

2 0 - 4 0 ^n^^\z^±m'L-m-v^»bv. mm\znmi^rcmm^mt\^rco 

Kmm\Zl. 5M AcOK 6 0 u'L^iaX. 'M.\zy x.y UU^}VM, ^ 

(1 : 1) 8 O m L *iait3j?;i'5^y -eilc^MS^bfc (.&^<Dm^ 

^^Lfc±«{CCHC l3/i-PrOH(24:l) 8 0 (i 1. ^^i^ JV'r y ^ 

7.s.^^-i^m^mmwvrc . 5fe@i:i^«iic 1 5 o o 

Orpm, 4'C"ri&S>lfflm'i>U> im^Bl-pfcc ±?SJCX^^/-;i' 3 6 0 mL* 
Jn;^Tl5<a-&U> - 3 OT:t? 1 l^r^ift®Ufc^, ISOOOrpm, 4t:-C3 

7 0 % / — (- 3 0 "C) 2 0 0 mL ^ia AT 1 5 0 0 0 r p m, 4'C-e 

^^VtcUl^lz lOXnuclease SI lOmL. nucleas 

e SI lmL^inAT> ST'CTlS^^-^O^^./^-h Vf^Wi. HSfi^J 1 a: 
l^^lfcUTHP L C^=W<£ff35:Vi. mmmi iimm.(Di^^^%-^o : 5 0%, 

HM^J 4 (T >^^±:)V^m^^rc t RN A(D7 ^ / T'>;V-fb) 

1 0 mM S D S /m i 1 1 i Q (aM7X) 1 7 M L 

2 0 0 MM t RNA 1 M L 
lOOmM Pentenoyl-napAla-OCM/THF l/iL 
10 0 mM < 5 — ;WMtgj^ ( p H 7 . 5 ) 1 M L 

2 0 jti L 
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OK* 6 0 jti LSnX> 7x/-;P/:J7naji^;i/A 8 6 At LTlftmL, Mfe, i7U 
□ 51n;1/ A 8 0 )ii L Ttt til U fee 

X^/-;V3 6 0 At L<£iq^. fe<ii^u> - 3 o p-c-f^P^^ttUfc^, 1 
5 0 0 0 rpm, 4 3 0 ^J-^^ii>UT> ±«*K?Vi;fc, 7 0 % y 
(- 3 0*0 2 0 0tih^M7LX. ISOOOrpm, 4 "C-C 5 #P^^iL^ b » ± 
«<£|^VVfc.^, MJBEl^jl^bife. lOXnuc lease S 1 1 0 m L Rt^, 

•nuclease SI l/iL^£jJP;^, 3 7 TCC 1 5 ^K-T ^^a'^- h bfem> 
IIJi£«»l 1 tl^^lfcL/TH P L C^^W *ff JS:Vi. 1 1 1^^® 5^^&#fe. «R 

^ : 7 %. 

mums [T>5^-k>X^T^fflVife t RNACDT5 / Tv';i"(li (27nl^) ] 

U> 2:n*T >5^-li>X^)'^fC^Abfc a a-P N ASffl ViT. tRNA©T5/ 
T->;i-fb^fTt>fc, fc!:*5, ■6^^ Ufe a a-P N At*. WIBm 3 EltC^bfc a a -P 
N A©i^ji^5:ic*3ViT, U >;^-*«MBBbj/b abZ(/l^^)®%><DTfe§o 

a a-P N A (1 mM) 0 . 5 m L 

t RN A ( 5 0 0 MM) 1 u L 

1 mM-r 5 — 1 fi L 

( 5 0 0 mMXt* 1 M) -f 5 ^y-;!' 1 At L 

g^^±aa (mLM) 0 . 5 L 

4 At 1 

aa-PNA, tRNA. lmM-( — (pH7. 0) ^W^l^. 4*0"^ 

5 ^J'lfe'i^SUfc, J^JtClM (XttSOOmM) 'r5^l/-;P (pH7. 0) 

nuclease S 1 4 At 1 <£lJnx. 3 7 X^T? 1 ^^l-T >^zi.^- h bT 

— S^P N ASJ^^^-^fc. 5X:tc:tL}^m> 1 0 OfgiCf&^bfcn u c 1 e a s 
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e SI (lOOunits/ML) 1 1 Jpit, 3 7 "CT? 1 5 ^W'f ^^^a'^- 
h bfc. ... . 

USS^^J 5 lc::feViT, aa-PNAtLT> ^ 3 0 lC|B« <D = 6 a a - P N 
A&^,Vi§f^ D {C^S= 9 (AAGCGTGGT)<Da a -P N A ^ffi V^T^fS:* 

aa-PNA(400MM) IwL 
tRNA(200MM) 2uL 
ImMU 2 L 
U>S^:^hU':7A 3/iL 
m i 1 1 i Q (gj^ETfc) 2 L 



lmU^J>mmmM. mi 1 1 i QRtK t RN A^Jrig^U, 8 0 t: 7? 2 ^TbI-T 
>^a.^-hbfcm, aa-PNAS:Jn^> 5 T 2 ^J-^^g UT A-f :/ U rJ^'T 

SfS^±SlTab-?> c P N ABirJf 3 0 0 mM AcOK (pH4.5) 9 w L <&JP 

itI®!«^*M i 1 1 i Q 1 0 A 1 fc^d^U. lOXnuclease SI i^ff 
9 Ai L3itKn u c 1 e a s e SI 1 m 1 iPA. 3 7 ^Tl 5 ^J-^-T >^ a 



1 0 /i L 



400/iM cPNA 



1 tiL 
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. mMmSXm^'^rchOiimC & a-PNA&^Vi. PNA^ t RNAtSria^S 
ii:ST->:^W- htUTDNAl 4 ( R N A t i^-&t*«> D N A<Z)MS*t 1 4 © 
O) *fflViT> t RN A©T5 / TS^^P-lb^fro fc, 
(1) t RNAi:5^>:/l^— hDNAarOA^r/U^-r-tf— '>3 > 

t RN A ( 5 0 0 M M/Q) 2 5 jti L (S^JgS! = 3 5 7 /i M) 

DNA14 (0.86mM/Q) 7 . 2 6 At L («*^?ftS= 1 7 8 M M) 

1 0 0 mM h U ;^i^afliK PH6.8 1.75/iL (*^?im=5mM) 

ml 1 i i. Q OBMtK) 0 . 9 8 ft.L ■ 

i^3>m^l 3 . S tiL^lMfLX^±\zmmhft. 

(3) a a-P N A/ 1 0 mM h U p H 6 . 8 <£iK±lc:TSaSI b fc. 

aa-PNA (1.5mM/DMSO) 0.52ml (^mfrMoTd^S 

m i 1 1 i Q mf^yj^-) 1 . 5 6 /z L 

2 . 0 8 nL 

(4) ±|B (2) CDT-f ^ D5=-3. — :^t-±IB (3) TflMbfc a a-P N A& 0 . 

(5) ±|B-7-r i^ng^a.— >^IC4M-1' S^J^y-;!/- A c OHi^flf?!^ P H 6 . 5 i£ 
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m 

>mWz^n^. y^yzfU— h.tVX<DDN Al 4 (0.86mM/Q) 7.26 
ML 1 7 8 mM) Of^D tC, DNA 2 3 ( R N A t ^-g-T S D N A 

<7)^:g7&« 2 3 O'bO) (0.92mM/Q) 6 . 7 9 /i L (S^itfl!= 1 7 8 M 
M) SrfflVi. mi 1 1 iQ (SMtK) 0 . 9 8 m L S 1 . 4 6 w L t UfeeA^ti, 

3j?iJ X5^U'>-1' 5 > ( 1 . 0 9 m g) /m i 1 1 i Q 17mL 
t RN A 1 M L 

0. IM Pentenoyl-napAla-OCM/DMF l/iL 

1 0 OmM< $ yy-JP (PH7.5) 1 u L 

2 0 u L 

±m<DKJ$^m^MUX 3 . 5 I^M^#SJiSSii:fc. ■?-0^> KJ^m\Z 1 . 5M 
AcOK 70mL^SP;1> / □ a /fcjl' A ^^SiD x.Ti4 ffl b , M 

D n3i^;i/A^^Miin;^Tadi Ufco / 3 6 0 m L «:in;^TiS < 

■g-b. - S O'CX immi^mhTz^. ISOOOrpm. 4'CT 3 0 ^F^jt'i^b 
T±f»*l^V^fc. 7 0 %xy (-30*0 200mL *1IP^T, 15 0 0 

Orpm, 4*CT S^Fb^^^CnU, ±m=£:I^Vifcm> MJE^£i^Ufc. lOXnuc 
lease S ligffi^K 1 0 u L iD;! > lOXnuclease SI lu'LX'E 
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JR^ : 5 %. ' ' - . 

it) 

Am : 0 . 4 .5 mMx> H U "T — / 10 0 mM-T 5 yV — )i^mmm. 1 8 ^ L 
(G3-C6NMe 31. 2mg. G3-CllNMe 3 1. 4 m g , 
G4-C6NMe 32. 4mg, G4-CllNMe 32. 8mg^£ 

BIK : 1 0 OmM Pent enoyl-napAl a -OCM/DMF 

1 M L 

cag;0. 2inM tRNA/H20 ^ 1 m L 

2 0 jti L 

Tj^JV'r^y ^ XS.^^- im=^m xmWhft. ^om.. K^m\zi. SMAcO 
K 6 0 M L *iinitTS^K&^?±$-a-. 7x /-jp/i^ D n3jK;i/A 8 0 At L *in^ 
Tiftmufc. ±t»«:iiiJRb, n n3j>;i/A 6 0 M L =feinA.Tjaffl bfe. j^cViT. 

X^/— ;i/3 6 0 MLSrJn^T-3 O'CTl NFFemeUfc, ISOOOppm. 
4*0 -^3 O^J-fem^C^b. Ji«^SlD^ViT7 O^X:^'/-;!/ (-30*0 HiX. 

isoooppm. 41CT? 5 ^ngjgiD'Uife, ±tf 1 ^^^m^s.^m 

VXU^mt:%tz> JR2SS2 l%o 

^^^\Z lOXnuclease SI M®M lO^LiilOXnucleas 
e SI 1 nl^^-mPL. 3 7 1 5 ^J-^-I* >^r3.^— h LT S 1 ^J-^?£ff ^ fc. 

I^iil^ 1 1 (Pen t enoy 1-napAl a-OSu^^V^feT^yyv^;!/ 
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it) 

. ^14x;<7";i/t UT. 5/T>>5";l/XX^>«/ (OCftk) (Oi^X) z^>-< k 

HX7.5^;i' (O S u) ^fflViX, mmmS ^mM\ZVX t RN A<DT 5. y T 

2 0 mM CTAClXlOO mM'T 5 (pH7.5) 18mL 

1 0 OmM Pen t enoy 1-2-napAl a-OSu/DMF 1 fi L 

200tfM tRNA ■_ 1 L 

2 0 M L 

j^tmoTs. y7z^)Vitm(o^^\t. 1) ^f^7 5. ym^zmmi^ftmm^n-oT 
^^mm^^n'en^nvisi<x\t.f3.ic>'r. f^n-r^^\zmizi3imti-ffi^- 

& t RNAJc^A-rse: td^m**©-??. tje^feoTS / r'>;i^ t rna 

^^mmx\t t RNAlCj^-&tB*^7&^ofe*^^T5 

75 / T5^;i'<b t RN A*«#a»c:#e.n5 jc-s tc3a:n«. ym^x 

>^Ajf ASmD N A^Mffi (#^ 2 0 0 1 - 5 7 4 7 8 ^0J«ffl#) Og^lS 
5^^§9^&d«^felc:SS:Mfi^bTViS 4m»n l^>j*[Appl Microb 
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iol Biotechnol (20 0 1) 57:274-281] Ofi^^B^fflVi 
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If ^ IS s 
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1 . . t RN A^miSi^KT y Tiy)Vi\:VXT 5. J T ^ )l t RN A^^^jtrS 
KmV. t RNAtTS /^Srific^$-B:TS^S$-&^Ci:2:^mi:t-S> tRN 

2 . t RNA tT^ ym*5-fe;v«t'®i?.®ja^fciHU n*, mm^nm^'i^x 

t RNA03 • ^myi(.mm^^o^^mK-t^^ii\z^ 

^±.)]^^(0^mT&m^ t RN AO 3 • *^7jcmS^^(Z>*-&if ATS C: tic D , 

gi s -& T K $ ii: s i» * o ig BB m 2 1 13 «^ T 5 y T ;i"fb ^ , 

5. ^zf^Ymm.^n-^ni^'^'nmm^mxi^f^-hcD^. t rn act? 3 • 5^^® 

je^'vlt*«dt5|5^ J;'5 {C. t RN A'\|fl5te#S6<Iffi*fii^'&$-^T> Z ' 
?K^J-&l*7Ktt{3'rS C tlCi 5'fe;W4'0^®afi^'\ t RNAO 3 ' 

6 . y SSr^^bfeTS /^Sffi Vi^tt^OlPSBam 2;©-^ 5^©{Bind^ 

9. O/W (TK^t^fftJiS) M0 5-fe;i'tf»TS*S?£ff '5»^(Z)«gffl^2^~ll8 3SO 



- 25 - 



wo 2004/022744 ^^//^ ^^T/JP2003/011391 

mors. /ti^ji'if:^mo ". ■ 

12. t RN A izi^iSii^nmrn^-r ^^Zf 9- Ht^m*T>5^-k>:^^)'^i: UX 

^ 1 ^{cE«<^T5 / T'>;Wb^feo. 

13. 7^ y mSr^&XXT-;i/i^-&ic:<fc 0 7 >5^-t: >X^^^lCi^^$-B:T, t 
R N A t ii: S ft* O iie ffl H 1 2 3® IClBtt O T ^ / T ->;P'fb5&S. 

ffiViTSl&^feff "P^ W^oiSffl^i 3:«lcfB«©7$ /T'>;i/'fb;^feo 

Slil^^llH^l 3^-111 5m(DMtli!)^\zmWi(D7S. y7i^)Vi^:»m, 
1 7 . TIB-ISiC C 1 ] 

H- c Am- P N A- L - E - Am [1] 
l^fp. - c Am-«;^;5^:r>14T5 ym^»Xtt2~ 5 0*g^:^>147 5 ^Wt 

d^&^s^ru 3f^:f5^H^S**u, - PN A-«'^::/'5^ H:Km®»&*L/. - 

L-«'J >;^7-S:^U, - E-«?gi4XX5^;i/^*^*b. -AmtitRNAfc 
^AT'^^TS /^2^»*^-ro ] T^$nS'fb-&l^*«ViT t RN AtS/iSS 

ff aft^cDlSffllli 2^{c:«B«o7 5 /Ti^;!^^^:;^^. 

1 8. 4'14#3fiT?illVi«!liiK?Stt*^'rxx5^;i^3SifeM«i*fflViTS;S!:&fT5l» 

*<75igH^i 2m--mi 7 m<Dissni)^\z^m(D7 5. J 7zy)i^t:^mo 

1 9. SJS^?±^J?£ffl Vi^tt*<Z)«£iaB 1 2^~mi 8 :^®Mnd^ic:|B®<^T 

2 0. KfS^?jh?ilI*^ t RNAi#Se<)fflMi^'&-rS'^:/5^Ht^ma:ffi«*f*J^ 
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2 1. t Ri^Atmmi^mmm^-r^^'f^\fWim&.i^vi. m\z. dna^t 

izmm<DT^ Jr^^jPit:^^. . .. 

2 2. Kj^m(j^m.m.^±^-^'\txR^^f?±-^^^m-^<ommm2 imizmm 

2 4. -fiSS [ 1 ] ■ 

H- c Am- P N A - L - E - Am [1] 
i^^s - c Am-tt*^:e>147^ /m^»Xtt2 - 5 (D:^^:^>^T ^ ^Wt 

L -ft U >:^7-*^b. - E -»?SttXX7^;i^^»<&^b» -Am^tRNAlC 

2 5. — flSa; [1] JC:feViT, -c Am-;&t-Ly s Ly s -"C^D, -PN 
A-*<-CGTGGT-T*D, -Arndt^^^^T^ / 1?-^ * S fS^OlSBi^ 2 
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m 6 



COOH 



COOH 



COOH COOH QOOH 



H2I 




p- H2^^^ H^K^ HzN'S* H:iN^ 



COOH COOH 




HO 

COOH COOH 



. NH 



8 




NOa 

9 



OH 
OH 



H2N 



to 



COOH 




H2N 



NMeo 



10 




7 



COOH COOH 




14 



COOH COOH COOH gooH 500H 
T , * 
HaN^ ^ H^N^'^ H^N'^^HzN" 



COOH 




COOH 



COOH 



HaN^ Hzl 




COOH COOH COOH COOH 9OOH gOOH COOH COOH 

H:,N^^ H^H^^ H^N^ \ "aN" "| "] ^ H2^ 

23 24 25 ri 26 

0. 1. 2 

NH o 

COOH COOH COOH COOH COOH QOOH 




HzN ^ H: 





H2N 



NH NH 
I ! 
o=s=o 0=S=O 





30*^ 31 NMe^ 32 

NMej 
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(57) ^bstract: It is intended to provide a method of chemically synthesizing an aminoacyl tRNA which is completely different from 
the existing methods, namely, a highly efficient and practically usable method of synthesizing an aminoacyl tRNA whereby any 
unnatural amino acid can by conveniently aminoacylated without a need for genetic engineering techniques and detected without 
7^ resort to a radioactive isotope. The above-described aminoacylation method comprises enclosing a tRNA and an amino acid in the 
^ vicinity of the interface of a micelle and bringing them close to each other to thereby react the same, or providing between them a 
^ peptide nucleic add specifically binding to the tRNA as an antisense molecule and bringing them close to each other to thereby react 
the same. 
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